Global estimates show that a small set of risk factors accounts for the great majority of CNCD deaths and for quite a large proportion of CNCD disease burden. These factors include tobacco use, alcohol abuse, obesity, excess consumption of saturated fat (causing dyslipidemia), inadequate fruit and vegetable intake, and physical inactivity 1 . Studies have pointed out that the most effective mechanisms for reducing people's vulnerability to these "new epidemics" are those that promote healthy lives, acting for disease prevention and health promotion 4 . Social inequalities determine the worst health indicators among low-income populations; it is not a result of a natural phenomenon, but rather of a malign combination of deficient, unequal and socially unfair policies and programs, poor policy management, iniquity in funding distribution, and other social determinants 5 . Health iniquities have been associated with health and social policies, causing inequality in morbidity/mortality and service access. An important question to be answered is whether health determinants equally impact all social groups 6, 7 . According to the WHO, the CNCD increase also greatly affects low-income people due to their greater vulnerability, lesser access to health services, greater exposure to risks, lesser access to healthy choices, i.e., lesser access to a healthy diet, lesser access to healthy spaces and environments, reducing the opportunities of promotion and prevention 4 .
Chronic disease and risk factor monitoring becomes important in view of public policies
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supporting promotion and prevention. As part of a process of providing effective instruments to monitor the frequency and distribution of the main CNCD determinants, the Brazilian Ministry of Health implemented, in 2006, the VIGITEL System -a surveillance system of risk and protective factors for chronic non-communicable disease telephone survey. This system is intended for continuous monitoring of the frequency and distribution of risk and protective factors for CNCD in all 26 state capitals, and the Federal District through telephone interviews 8, 9 . The distribution of risk and protective factors, according to gender and schooling, found through VIGITEL survey, is presented here with the purpose of identifying potential inequalities in their distribution.
Materials and methods

Sampling
The sampling procedures of the VIGITEL System allowed the obtainment of probabilistic samples of the adult population living in households with at least one landline telephone in each of the 26 state capitals and the Federal District in the study year.
The system established a minimum sample size of 2,000 individuals aged 18 years and older in each of the cities, in order to estimate the frequency of any risk factor in the adult population, with a 95% confidence coefficient and a maximum error of about 2% 10 . At the first stage, the VIGITEL System systematically drew 5,000 phone lines in each city. These drawings, stratified according to city area or phone number prefix, were conducted from an electronic registry provided by the city's phone service provider. The lines drawn in each city were then re-drawn and divided into 25 sub-samples of 200 lines each, reproducing the same proportion of telephone lines from the area or phone number prefix. The sub-samples were created due to the difficulty in estimating beforehand the proportion of lines in the registry, which would be eligible for the system (active residential landlines), and therefore the total of lines to be drawn to reach 2,000 interviews.
In the second stage, VIGITEL was operated in parallel with the interviews including first the identification, among phone lines drawn, of those eligible for the survey, i.e., active residential phone lines. Commercial and out-of-service lines, besides the ones that did not answer after six calls made at different days, including Saturdays and Sundays and different times of the day (including night time), probably indicating empty houses, were excluded. In 2007, in the set of 27 cities, based on the telephone registry of the three telephone service providers that serve all 27 cities, the VIGITEL System drew 138,600 phone lines distributed in 693 sub-samples, and 75,876 eligible lines were identified. For each eligible line, after obtaining the user's agreement to participate in the survey, we proceeded to number those aged 18 years-old and older living in the household and then an adult individual was drawn to be interviewed. The calls made to 75,876 eligible lines resulted in 54,251 complete interviews with a response rate (interviews conducted/eligible for the interview of telephone lines drawn) of 71.5%, ranging between 64.0% in Porto Alegre and 74.7 in Belo Horizonte 6 . The refusal rate (refused interviews/ eligible for interview of telephone lines drawn), either at the first contact with the household or after the drawing to select the individual to be interviewed, was 4.8%, ranging between 1.8% in Palmas and 11% in Rio de Janeiro.
Data collection
Telephone interviews were conducted by a vendor hired by the Brazilian Ministry of Health, from July to December 2007. The interview team, consisting on 60 interviewers, 4 supervisors and 1 coordinator, received prior training and was continuously supervised during the system's operation by one of the authors. The VIGITEL System questionnaire was designed to allow computer-assisted telephone interviews, i.e., interviews with questions directly read from a monitor screen and answers promptly electronically recorded.
This system also performs automatic random selection of the household's family member to be interviewed, automatic skipping of nonapplicable questions based on previous answers, immediate prompting of missing information and interview duration, besides offering direct and continuous input to its database.
The VIGITEL questions (short and quick approach) collected information about: demographic and socioeconomic characteristics of the individual (age, gender, marital status, ethnicity, schooling, number of people, rooms, adults, and phone lines in the household); diet and physical activity associated with the CNCD development (for instance, frequency of fruit and vegetable and saturated fat intake, frequency and duration of physical activity and television watching); self-reported weight and height; tobacco and alcohol consumption; and selfreported health status and previous medical diagnosis of high-blood pressure, diabetes, and high cholesterol.
The system's questionnaire was created based on several models of simplified questionnaires for CNCD risk and protective factor monitoring systems 11, 12 , and the expertise acquired with the testing system in São Paulo and other four Brazilian capital cities 13 . In 2007, the median duration of interviews performed using the VIGITEL System was 8.5 minutes.
Data analysis
VIGITEL System estimates (and related 95% confidence interval) are herein presented stratified by gender and schooling for selected risk and protective factors for CNCD. The estimates are provided for the sample of adult population living in 27 Brazilian capitals.
The selection of risk and protective factors for chronic diseases was based on their importance in determining the overall disease burden, which was estimated by the WHO in Latin America 14 . Thus, they included: tobacco use (proportion of smokers, regardless of frequency and intensity of smoking); alcohol abuse (proportion of individuals consuming, in one of the last 30 days, more than four (women) or five (men) shots of alcoholic beverages); overweight (proportion of individuals with body mass index (BMI) equals to or greater than 25 kg/m 2 ); consumption of meat with visible fat (proportion of individuals usually consuming red meat or chicken without removing the skin and visible fat); sedentary lifestyle (proportion of individuals who, in the last three months, did not engage in any kind of leisure-time physical activities, did not perform any intense physical efforts at work, did not walk or did not ride a bicycle to work, and did not do any "heavy" household cleaning); and high-blood pressure, diabetes and dyslipidemia reported, based on previous medical diagnosis.
The protective factors included: adequate leisure-time physical activity (proportion of individuals engaging in light or moderate physical activities for 30 minutes a day, during five or more days a week, or intense activity for 20 minutes at least three times a week during their leisure time) and regular fruit and vegetable intake (proportion of individuals consuming fruits and vegetables at least five days a week).
All estimates presented took into account weighing factors that were attributed to each respondent. The final weight of every respondent in each of the 27 cities studied was the result of the multiplication of all three factors. The first factor was the inverse of telephone lines applied in each respondent's household to correct for the likelihood that more than one line was being selected for the sample. The second one was the number of adults in the selected household, which was applied to correct for the likelihood that households with more people would be selected in the sample. Then, the third factor, called poststratification weight, was applied to adjust the sociodemographic characteristics of the sample studied accordingly to those of the entire adult population in the city.
In order to obtain the poststratification weight, the study sample, after applying the first two mentioned factors , was divided into 36 sociodemographic categories, stratified by gender (male and female), age groups (18-24, 25-34, 35-44, 45-54, 55-64 , and 65 years-old and more) and schooling (0-8, 9-11, and 12 years-old and older). The same categorization according to the 2000 Population Census was applied to the sample of adults studied in each city -corresponding to 10% of all households. The poststratification weight for each sociodemographic category was calculated by dividing the relative rate of the category in the Census sample by the relative rate of the same category in the VIGITEL system.
For making estimates to the entire adult population of the 27 cities studied, the product of the three weighing factors was multiplied by a fourth weighing factor, which took into account the differences related to population in each city. This factor, specific to each city, was the ratio between the number of adults in the city divided by the total number of adults in the 27 cities, based on the 2000 Population Census, and the total number of VIGITEL interviews in the city divided by the total number of VIGITEL interviews in all 27 cities.
Data management and statistical analysis were carried out using STATA software program, version 9, applying the commands that compute proportions with confidence intervals, which take into account weighing factors. Age-adjusted prevalence ratios for trends at different schooling levels were calculated by gender using the Poisson regression with linear models. A 5% significance level (p<0.05) and 95% confidence intervals were set 15 .
Ethical aspects
Since this study involved telephone interviews, a written free informed consent was not required and a verbal consent was obtained at the time of phone contact with the respondents. The VIGITEL System implementation project has been approved by the Research Ethics Committee of the Brazilian Ministry of Health Human.
Results
The VIGITEL System conducted 54,251 interviews of which 21,547 with men and 32,704 with women. Men were more likely to report tobacco use, overweight, obesity, 
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sedentary lifestyle, consumption of meat with visible fat, and alcohol abuse (20.9, 49.2, 13.7, 15.5, 42.7 and 27.2%, respectively) . Reporting rates among women were: 12.6, 37.8, 12.0, 12.2, 24.3 and 9.3%, respectively (Table 1) . Diseases such as high-blood pressure, diabetes and dyslipidemia were more often reported among women than in men (25.1, 5.7 and 18.2% versus 20.3, 4.8 and 13.3%, respectively) ( Table 1) .
As for protective factors, men were more active during leisure time (19.3%) than women (12.3%). Women showed higher regular fruit and vegetable intake (35.5%) than men (22.4%) ( Table 1) .
Concerning risk factors in men, the prevalence of tobacco is lower among the ones with more schooling; the age-adjusted prevalence ratio of tobacco use was 0.66 in the highest level of schooling. The same was seen for sedentary lifestyle and highblood pressure; the age-adjusted prevalence ratios were lower in the higher level of schooling and they were 0.97 and 0.80, respectively, in the highest levels of schooling ( Table 2) .
The age-adjusted prevalence ratios of overweight, consumption of meat with visible fat, and dyslipidemia (1.22, 1.52, and 1.46%, respectively) were higher in the highest level of schooling.
Obesity, alcohol abuse, and diabetes did not show an association with schooling in men ( Table 2) .
In regard to protective factors in men, leisure-time, physical activity and regular fruit and vegetable intake were higher 
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among men with more schooling; age-adjusted prevalence ratios were 1.95 and 2.10%, respectively, in those with higher schooling (Table 2) . Among women, tobacco use, overweight, obesity, high-blood pressure and diabetes were lower among women with more schooling. The age-adjusted prevalence ratios in the highest levels of schooling were 0.66, 0.74, 0.50, 0.56 and 0.44%, respectively (Table 3) . Consumption of meat with visible fat and sedentary lifestyle was higher in the highest level of schooling, and the age-adjusted prevalence ratio was 1.67 and 1.51%, respectively (Table 3) . Alcohol abuse and dyslipidemia were not associated with schooling (Table 3) .
As for protective factors (regular fruit and vegetable intake and leisure-time physical activity) among women, the age-adjusted prevalences were higher among those women with higher schooling; 2.22 and 1.49%, respectively, in those women with the highest levels of schooling (Table 3) .
Discussion
The interviewed sample using VIGITEL in each city was obtained from the entire electronic telephone directory, and thus does not allow any inference about the population without telephone landlines. The coverage of household telephones in the studied cities using VIGITEL was approximately 70%, ranging between 34% in Macapá (Northern region) and 82% in Curitiba (Southern region). This means that the coverage rate is lower in less developed cities and in lower social strata. In order to reduce differences between the populations studied using VIGITEL and the entire population; we applied weighing factors that partially corrected for the bias resulting from low coverage. Age and education distributions, according to gender, were weighted to represent the Census adult population 16 . Despite low-coverage of landline telephones, VIGITEL had good performance (response rates between 64.4 and 81.0% and refusal rates between 5.4 and 15.0%), and proved to be a low-cost (around a fifth of that for household surveys) and easy-to-use (reports available in two months) instrument.
Even with coverage limitation, VIGITEL is a useful tool to monitor trends of prevalence and distribution of CNCD risk factors in Brazil.
Compared to the entire population, the studied population using VIGITEL had greater proportion of women and older respondents with higher levels of schooling. However, weighing factors were applied to reduce these differences. The same procedure is applied in the American system, the Behavioral Risk Factor Surveillance System (BRFSS) 17 . The variable schooling in VIGITEL is a proxy for socioeconomic condition. Several studies in Brazil have shown that schooling is strongly associated with income and health, and improvement of healthcare in children is positively affected by parental education, especially the maternal. The variable schooling contributes to the analysis of life conditions and health situation of the population 18, 19 . Socioeconomic characterization in telephone surveys through schooling constitutes an adequate strategy as it is easily checked through simple questions, with easy answers, and causes little embarrassment to the respondent as it does not go into details about income and possessions, which could be misinterpreted in this approach (through a phone call) 8, 18 . Strong gender differences were found for most risk factors. Tobacco use, overweight, obesity, meat with fat intake, sedentary lifestyle, and alcohol abuse were more frequently seen among men, while highblood pressure, diabetes, and dyslipidemia were more often reported among women. Women more often consume fruits and vegetables and men are more engaged in physical activities during leisure time. The levels of physical activity were higher in both men and women with highest schooling.
Tobacco use, as well as exposure to its smoke, is a major preventable risk factor for CNCD 1 . According to the 1989 National Health and Nutrition Survey, approximately 40% of men and 26% of women aged 15 years-old or older and they were smokers 20 .
There was a significant reduction of tobacco use prevalence in the last few decades.
Tobacco use is lower in high schooling population and it could mean greater access to information on its harmful effects. These prevalence differences among higher schooling population have already been described in Brazil 20 . With respect to alcohol, the VIGITEL survey investigated alcohol abuse, five doses for men and four doses for women at a single occasion. Higher alcohol intake in men is consistent with other studies in Brazil and worldwide [21] [22] [23] . There was no schooling difference between men and women, which could reflect that alcohol is socially accepted and its consumption is culturally stimulated in all sociocultural and schooling levels.
A study conducted in Southern Brazil also showed higher prevalence of hypertension among respondents with lower education 24 . We found higher prevalence of hypertension and diabetes among women, which may historically reflect in a greater demand of women for health services resulting in a higher proportion of medical diagnoses. Similar findings were also reported in the Third National Health and Nutrition Examination Survey (NHANES  III) 25 , in the United States, and in a study in the city of Bambui, in Brazil 26 . The present study may have underestimated the actual prevalence of hypertension because it focused on self-reported medical diagnosis, and characterized a bias of access to health
services. Yet, higher prevalences of hypertension have been reported in the South and Southeast, the richest Brazilian regions (data was not shown). However, the literature supports that self-reported hypertension is a good indicator for estimating the actual prevalence of this disease, besides being a time-and cost-saving approach 25, 26 . Dyslipidemia is a major risk factor for heart disease. Lower cholesterol and LDL-cholesterol levels have been directly associated with the reduction of some heart conditions, such as acute myocardial infarction and stroke 27 . The present study showed an inverse association in men and a direct association in women between dyslipidemia and education. Women more often reported dyslipidemia than men. However, these findings should be cautiously interpreted since they are based on self-reported medical diagnoses, reflecting in the access to health services. In Brazil, women are more likely to look for health assistance and consequently they presented more dyslipidemia diagnosis than men 26 . Women were more careful about their diet. They ate more fruits and vegetables than men and consumed less meat with visible fat. The consumption of meat and chicken with visible fat and skin was found in 42.7% of men and 24.3% in women, and this finding is consistent with the trend reported in the Family Budget Survey 28 . This habit was seen among men and women with higher schooling, this behavior could be explained by cultural factors as well as access to information.
Research in Brazil, in 2003, has shown that Brazilian young males tend to eat less fruits and vegetables than women 29 . This association between fruit and vegetable intake and gender was also reported in studies of other countries 30, 31 . Some studies have shown that schooling (proxy for income) can contribute to a healthier diet 29 , since more educated people have better access to information and good quality food.
Overweight was lower among women, especially among those more educated. The difference between men and women could be explained by cultural factors: women tend to be more concerned about beauty and weight issues and, thus, they are more careful with their diet, especially among those with higher income (education as a proxy). In contrast, men tend to be more involved with relaxing activities, drinking, and fat appetizers. A study in Canada showed that men with higher income had higher BMI than those with lower income, and an inverse association was seen among women 32 . Men were more active during leisure time than women, a finding corroborated by other studies in Brazil. These studies have also shown that men more often engage in leisure-time physical activity, especially those with higher schooling 33, 34 . As for sedentary lifestyle, men are more sedentary than women in practically all age groups. This can be explained by the fact that women are the ones doing housework. This finding is corroborated by the 2007 National Household Survey, which found that women are still responsible for housework, even when they are also more involved in out-of-home tasks. Housework, including housecleaning, continues to be a female responsibility, keeping the traditional family structure behavior over the decades 35 . Women with higher schooling do not engage housework.
Another important finding is that people with higher schooling more often engage in leisure-time physical activity, which may reflect unequal access to physical spaces and more availability during leisure time 36 . Physical activity is a good example of the intersectoriality importance. Having a more active and healthy life depends on the offer and opportunity to have access to spaces for leisure-time physical activities, such as walking paths, cycling tracks, public squares, spaces for sports, in addition to safety, good infrastructure, shaded areas, access by public transportation, among other rights. Thus, the issue of physical activity also involves a discuss on urban planning and mobility taking
into consideration the way the individuals and the community move, occupy, and create territorial and user's identity with public leisure spaces 37 . The WHO Commission on Social Determinants of Health recommends monitoring social iniquities in view of supporting social inclusion policies. According to the Commission, to recognize the problem and to be able to measure the magnitude of the iniquity is an essential starting point for action 5 .
In conclusion, gender and schooling play an important role on risk and protective factors for CNCD. Men were more likely to present less favorable situation than women. In general, higher schooling acts as a protective function against CND. VIGITEL is a useful instrument to measure the prevalence of modifiable risk factors and it can contribute to public policy planning as well as surveillance and to identify social inequities, a key issue to be considered in the public policy management.
